Intermedin/adrenomedullin 2 is a stress-inducible gene controlled by activating transcription factor 4.
Intermedin or adrenomedullin 2 is a set of calcitonin-related peptides with a putative tumor angiogenesis promoting activity that are formed by proteolytic processing of the ADM2 gene product. It has been proposed that the ADM2 gene is regulated by the estrogen response element (ERE) and hypoxia response elements (HRE) found within its promoter region. In the present study we reveal a functional mechanism by which ADM2 participates in the unfolded protein response (UPR) and in responses to the mitochondrial respiration chain inhibition. We show that the ADM2 gene is controlled by activating transcription factor 4 (ATF4), the principal regulator of the integrated stress response (ISR). The upregulation of ADM2 mRNA could be prevented by the pharmacological ISR inhibitor ISRIB and by the downregulation of ATF4 with specific shRNA, while ectopic expression of ATF4 cDNA resulted in a notable increase in ADM2 gene transcription. A potential ATF4-binding site was identified in the coding region of the ADM2 gene and the requirement of this site during the ATF4-mediated ADM2 gene promoter activation was validated by the luciferase reporter assay. Mutagenesis of the putative ATF4-response element prevented the induction of luciferase activity in response to ATF4 overproduction, as well as in response to mitochondrial electron transfer chain inhibition by piericidin A and ER stress induction by tunicamycin and brefeldin A. Since ADM2 was shown to inhibit ATF4 expression during myocardial ER stress, a feedback mechanism could be proposed for the ADM2 regulation under ER stress conditions.